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Appendix D

Annex P: Water Well Modification Plan

P.1 General

Water wells existing along the lower Snake River supply domestic water, agricultural water, and some
commercial uses. This annex addresses modifications required for the water wells that may be affected
by reservoir lowering. (Annex O discusses modifications required for the agricultural water supply for
irrigation users on the Ice Harbor Reservoir.) Modifications to water wells are not considered as part of
the project implementation costs. The plan and costs were developed for economic evaluations of local,
regional, and national impacts.

The water wells evaluated for this study range from shallow wells collecting water from surface sources
to deep wells drawing from the deep basalt formations. Drawdown of the water surface in the four lower
Snake River reservoirs ranges would result in a water surface change of only less than a meter (a few feet)
at the upper reservoir locations to as much as 30 meters (100 feet) upstream of each dam site. The
aquifers adjacent to the river could be greatly affected by the change in water surface. The degree of
impact would depend, in part, on the geologic formation supplying the water to the well, the proximity of
the well to the river, and the depth of the well. While it is not possible to characterize each well along the
affected river reach, the study team believes that the most adverse effect from drawdown would be to
wells drawing water from the shallow aquifers.

Water users whose wells are affected by reservoir drawdown have few options for water during
drawdown. Drilling other wells in advance of drawdown is not a viable option since groundwater
conditions cannot be accurately predicted. It is highly probable that groundwater water users will
experience of loss of water after drawdown and may never be able to restore groundwater.

This report summarizes the method by which the study team determined an estimate of well modifications
and presents plans for a reasonable modification to those wells. The study team also determined cost
estimates for the modifications needed to maintain the current water supplies.

P.2 Methods

To begin this effort, the study team developed an inventory of the existing water wells within
approximately 1.6 kilometer (1 mile) of the Snake River based on information presented on the logs of the
drilled wells as recorded by the Washington Department of Ecology, Spokane Office. Approximately 180
water wells are recorded in the designated study area. Since it was not feasible for this study team to
perform a detailed evaluation of each well, the team analyzed a representative sampling of the 180
recorded wells.

Of the approximately 180 wells distributed over the area, a representative sample of 38 wells was selected
and analyzed. The water well locations, as presented on the well logs, were plotted on U.S. Geological
Survey topographic maps, 7.5 minute, 1:24,000 scale. The well log data coupled with topographic
features of the area provided information on well depth, stratigraphy, surface elevation, and, ultimately,
which wells would likely be affected by the change in water surface elevation. It should be noted,
however, that the response of the aquifers to variations in water surface is a complex relationship, and
detailed analysis of that relationship was far beyond the scope of this task.
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Appendix D

The study team determined that only 15 of the 38 wells in the representative sample would potentially be
affected by the drawdown of the four lower Snake River dams. The resulting information, shown in
Table P1, is presented in tabular form for convenience and for ease of reference.

For each of the affected wells, the study team determined that modifications should include increasing the
depth of the well below the estimated new groundwater surface and installing a new pump and associated
hardware to pump against the increased head. This additional depth of drilling and pumping head data is
also shown in Table P1. The required pump size, calculated from the information in Table P1, is shown
in Table P2 for the 15 modified wells.

P.3 Conclusion and Recommendation

Based on the representative sample results, 71 of the 180 wells (39 percent) would need modification as a
result of lower reservoir water surfaces. It is very difficult to determine how much each well would
produce after drawdown, or how deep they would need to be drilled to produce water at pre-drawdown
rates. Therefore, this study team recommends that all well modifications be performed after drawdown
has occurred.

The cost estimate does not include provisions or costs for providing temporary water to users during the
period after drawdown and when well can be re-established. The potential water usage during that time
period is uncertain.

P.4 Construction Schedule

All well modifications would be performed after drawdown. The installation and subsequent
performance of new wells cannot be determined until the postdrawdown groundwater conditions have
stabilized.
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Table P2. Summary of New Pump Characteristics

Appendix D

Pump New Pumps
Well No. Flow Lift Efficiency Calculated Nominal
(gpm) (ft) (assumed) Horsepower Horsepower

97 1,200 390 0.8 235 250
195 550 480 0.8 124 1,500
95 1,000 390 0.8 196 200
99 250 350 0.8 46 50
182 1,080 276 0.8 173 200
208 30 525 0.8 7 10
215 300 170 0.8 38 40
239 1,000 365 0.8 188 200
255 170 375 0.8 33 40
279 450 265 0.8 70 75
294 4 365 0.8 1 1

300 300 215 0.8 42 50
322 150 240 0.8 22 25
324 34 350 0.8 6 10
357 180 230 0.8 26 25

Note: For wells pumping less than 25 gpm, it is assumed that 60 psi (139 ft) is needed beyond the ground surface.

For wells 25 gpm or greater, it is assumed that 100 psi (231 ft) is needed beyond the ground surface.
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